Studies on the mechanism of wet dog shakes produced by carbachol in rats.
In an attempt to elucidate the mechanism of wet dog shakes (WDS) produced by carbachol administered into the rat lateral brain ventricle, the effects of blockade of muscarinic and nicotinic receptors on shaking response and the effects of carbachol on central catecholaminergic, serotonergic (5-HT) and GABAergic functions were studied in rats. The muscarinic receptor antagonists, atropine and scopolamine attenuated WDS produced by carbachol, whilst a peripherally active muscarinic receptor antagonist, scopolamine methyl nitrate, failed to influence WDS. The nicotine antagonist, mecamylamine, did not affect WDS caused by carbachol either. Carbachol dose dependently decreased brain concentration of noradrenaline (NA) but failed to affect the concentration of dopamine (DA). While the brain concentration of 5-HT was unchanged, the concentration of 5-hydroxyindoleacetic acid (5-HIAA) was increased in a dose-related manner. The catecholamine turnover times were unaffected whereas 5-HT turnover time was significantly prolonged. Atropine, but not mecamylamine, prevented the decrease in brain NA induced by carbachol. Consequently, the carbachol-induced enhancement in the level of 5-HIAA was completely blocked by atropine and only slightly influenced by mecamylamine. Neither brain GABA concentration nor glutamic acid decarboxylase activity were affected by carbachol. Behavioral and biochemical data suggest that WDS produced by carbachol may be mediated through the stimulation of central muscarinic receptors. The anatomical localization and exact mechanism of carbachol-induced WDS remain to be elucidated.